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Question 1          (10 marks) 
There are two types of flow configurations on a heat exchanger; concurrent and 
countercurrent. What of the following figures (A or B) show the temperature change on a heat 
exchanger with a co-current flow configuration? 
 
Question 2          (30 marks) 
The combustion reaction of methane with pure oxygen is used to heat up 300 liters of water 
from 25 °C to 100 °C. 
a) Calculate the amount of methane (𝐶𝐶𝐶𝐶4)required for this 




Water (g) -241.826 
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Question 3          (30 marks) 
Pasteurization is a common practice in the production of milk and juices. A company processes 
5000 litres of milk per day. The milk is pasteurized in a heat exchanger by raising the 
temperature of the milk from 15 ℃ to 72 ℃. This heating process is carried out on a heat 
exchanger which overall heat transfer coefficient (𝑈𝑈) is 50 𝑘𝑘𝑘𝑘 ℎ𝑚𝑚2℃� . 
a) Calculate the amount of heat required per hour to pasteurize 5000 litres of milk per 
day. The heat capacity of milk is 3.77 𝑘𝑘𝑘𝑘 𝑘𝑘𝑘𝑘℃� , the density of mil is 𝜌𝜌 = 1.03𝑘𝑘 𝑐𝑐𝑚𝑚3�  
          (10 marks) 
b) Calculate the amount of vapour required in the heat exchanger, if the heating fluid is 
vapour. The vapour enters the heat exchanger at 100 ℃ and leaves it as liquid water at 
the same temperature.       (10 marks) 
c) Calculate the area for heat transfer in the heat exchanger according to the design 
equation.         (10 marks) 
 






Question 4          (30 marks) 
Water flows from an elevated reservoir through a conduit to a turbine at a lower level and out 
of the turbine through a conduit of similar diameter. At a point, 100 m above the turbine the 
pressure is 207kPa and at a point 3m below the turbine, the pressure is 124 kPa. What must 
the water flow rate be if the turbine output is 1.0MW? 
